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U ARALL: Aramid Reinforced Aluminum Laminate

U GLARE: Glass Laminate Aluminum Reinforced Epoxy

U CARAL: Carbon Reinforced Aluminum Laminate
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Commercially available ARALL laminates [89].

Metal type Metal Fibre Fibre  Characteristics
thickness layer direction
(mm) (mm) (*)

ARALL 1 7075-T6 03 022 0f0 Farigue,

strength
ARALL 2 2024-13 03 022 0f0 Fatigue,

formability
ARALL 3 7475-T76 0.3 022 0f0 Fatigue,
strength,

exfoliation
ARALL 4 2024-T8 03 022 0/0 Fatigue,

elevated
temperature

e n
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Production parameters of ARALL laminates [86).

Metal Cure Cure Stretching Characteristics
fype resin temp.
ARALL 7075- AF- 120°C  0.4% permanent Supenor fatigue
1 T6 163-2 stretch resistance
High strength
ARALL 2024- AF- 120°C  With or without Excellent fatigue
2 T3 163-2 0.4% stretch resistance
Increased
formability
Damage wlerant
ARALL 7475-  AF- 120°C  0.4% permanent Superior fatigue
3 T76 163-2 stretch resistance
Controlled
twughness
ARALL 2024- AF- 175°C  With or without Excellent fatigue
4 T8 191 0.4% stretch resistance
Increased
elevated
Temperature
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GLARE g1 4 gl 5508 155

Glare sub Mctal sheet thickness | Prepreg oticntatian: Main beneficial
grade [mm] & alloy in each fibre layer characteristics
Glarel - 0.3-0.4 7475-T761 0/0 fatigue, strength,
vield stress
Glare 2 Glare 2A 0.2-0.5 2024-T3 0/0 fatigue, strength
Glare 2B 0.2-0.5 2024-T3 90/90 fatigue, strength
Glare 3 - 0.2-0.5 2024-T3 (/90 fatigue, impact
Glare4 | Glare 4A 0.2-0.5 2024-T3 0/90/0 fatigue, strength in
0° direction
Glare 4B 0.2-0.5 2024-T3 90/0/90 fatigue, strength in
907 direction
Glare 5 - 0.2-0.5 2024-T3 0/90/90/0 impact
Glare 6 | Glare 6A 0.2-0.5 2024-T3 +45/-45 shear, off-axis
properties
Glare 6B 0.2-0.5 2024-T3 -45/+45 shear. off-axis
propertics

E -

33




| T [

CARALL

G g3, S LI b os 0 45 ¢S, a Gy 5 sulS CARALL (0

65aS 85,5 5 A5 ARALL b awslin s 95,15 2Y¥bdsm CARALL U
.U\a‘s;ufsﬁ..’,qcujmwjaﬁwﬁ\j@\)

3,8 o0 N B oolizud 5 94 ew) g4 Gabisua o) o) el s CARALL U

34




_J&

380 0.«\.3“3.\ GL‘TSL’A)\ g\b oo o FML QV..:)\S A g

Light weight outer wing box
e CFRF upper deck Fin box, rudder, HTP
floor beams ' __box and elevators in

Upper fuselage f monolithic CFEP
panels in GLARE
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. CFRF pressure

bulkhead

Advanced aluminium alloys for
mner and mid-wing covers

Thermoplastic fixed
wing leading edge

Welded stringers on lower
fuselage panels wing box

SPFDEB / titanium n
pylon




